Exposure to, awareness of, beliefs about, and memory for the warning on the recently required Arizona alcohol warning poster were measured in a sample of college students before fN = 362) and after fN = 332) the legislation became effective on January I, 1992. The introduction of the warning poster was associated with greater exposure, awareness, and memory. The authors found inconsistent evidence for an association between the introduction of the warning poster and beliefs. Secular trends did not appear to be responsible for these changes.
tify women at risk of having FAS and FAE babies [Little et al. 1983; Russell, Kang, and Uhteg 1983] .
The objective of a third type of prevention activity is to increase the general public's awareness of the risks of a pregnant woman's alcohol consumption [MacKinnon et al. 1991; May et al. 1983; Waterson and Murray-Lyon 1990] . The rationale of this approach is that (1) FAS awareness should occur before pregnancy because alcohol consumption is problematic even in the earliest stages of pregnancy and (2) the maximum number of people should be exposed to FAS infonnation so that an informed general public will disseminate this awareness to the pregnant women who may actually engage in the alcohol consumption that places the fetus at risk. Two major legislative strategies that have been enacted to increase public awareness of FAS are warning labels on containers of alcohol and warning posters in establishments that sell alcohol.
Alcohol Warning Labels
Warning labels have been required on all alcohol beverage containers since November 18, 1989 . The fetal risk associated with pregnant women's alcohol consumption is one of the most prominent warnings on the label. The risk message was written to inform and remind the public about the risks of alcohol use and to reduce uncertainty and misperceptions about alcohol use consequences. The content of the warning label is: "GOVERNMENT WARNING: (1) According to the Surgeon General, women should not drink alcoholic beverages during pregnancy because of the risk of birth defects. (2) Consumption of alcoholic beverages impairs your ability to drive a car or operate machinery, and may cause health problems" [H.R. 5409, 1988; H.R. 5210, 1988] .
Though evaluations are not yet complete, there is already some positive evidence about the effects of the alcohol warning label. Hilton [1991] found that 27.5% of respondents to a phone survey were aware of the label after it appeared, whereas 7.8% reported being aware of the label before it actually appeared. Mazis, Morris, and Swasy [1990] also reported gains in awareness of the warning label and greater increases in awareness among heavier drinkers and younger people. Kaskutas and Greenfield [1991] similarly found larger increases in alcohol warning label awareness among the heaviest drinkers in their sample. MacKinnon, Pentz, and Stacy [1993] found substantial changes in exposure to, awareness of, and memory for the warning label, but only negligible changes in perceived harmfulness of alcohol use. A multiple-wave study by Scammon, Mayer, and Smith [1991] compared devout Mormon (nondrinkers) with nonMormon (drinkers) residents of Utah on measures of awareness and waming-label-relevant risk perception before and after the alcohol warning label legislation became effective. Results indicated that warning labels were noticed more after they had appeared, but no change was found in the perception of risk associated with alcohol consumption.
Alcohol Warning Posters
The second legislative strategy to increase public awareness of FAS, warning posters, has not received much research attention. Beginning in 1983, New York City required posters warning about the risks associated with drinking while pregnant. Georgia, South Dakota, and California mandated that, starting in 1986, such warnings appear in all establishments in their states where alcoholic beverages are sold. These posters primarily warn of the fetal injury associated with a pregnant woman's alcohol consumption, though other risks also are mentioned (e.g., the risk of cancer is mentioned on the California poster). The Arizona alcohol warning poster legislation, which targets both the general public and pregnant women in particular, requires a poster describing solely the risk of fetal injury. The Center for Science in the Public Interest now identifies nine states and 17 cities that require such posters [Hayes 1991] .
Apparently only one study has been done on the effects of these posters. In that study of the New York City warning poster, 54% of the persons interviewed before the warning poster appeared mentioned birth defects as a possible consequence of a pregnant woman's alcohol consumption. A year later, after the poster had appeared, 68% mentioned birth defects [Prugh 1989 ]. The results of this study suggest that warning posters are capable of increasing awareness of the possible consequences of a pregnant woman's alcohol consumption.
The focus of our research is the Arizona alcohol warning poster legislation. The following warning message was required to appear in all establishments that sell alcoholic beverages as of January 1, 1992: "WARNING: DRINKING DISTILLED SPIRITS, BEER, COOLERS, WINE, AND OTHER ALCOHOLIC BEVERAGES DURING PREG-NANCY CAN CAUSE BIRTH DEFECTS" [Arizona Revised Statutes § 4-261, 1991] . Failure to comply with the state law after March 1992 may result in suspension and revocation of the license to sell alcohol or in refusal to renew a license.' Our study was designed to assess the effect of this legislation on college students' exposure to and awareness of the poster, beliefs about the risk of drinking alcohol while pregnant, and memory for the warning.
Study Method

Subjects
Subjects were 694 Arizona State University undergraduate students who participated in the research in partial fulfill- "The exposure to the alcohol warning label measure described in the text is an index of these three items (coefficient alpha=.88).
ment of a psychology course requirement. Three hundred sixty-two subjects completed a questionnaire in the fall of 1991, before the Arizona warning poster was required to appear; 332 completed the questionnaire in the spring of 1992, after the warning poster was required to appear. College student samples have been used in previous studies of the alcohol warning label [Andrews, Netemeyer, and Durvasula 1990] . Issues of external validity are discussed in more detail in the Discussion section. As shown in Table 1 , the fall sample was 49.4% female, had a mean age of 20.5 years, and was 81.4% white. The spring sample was 52.0% female, had a mean age of 20.3 years, and was 16.1% white. The proportion of subjects who had consumed at least one alcoholic drink in the last month was 74.0% and 77.4% for the fall and spring samples, respectively.
Design
Because natural exposure to the warning poster was not under experimental control, randomization of subjects to different levels of exposure to the poster was not possible. In such a nonexperimental design, comparisons were needed to address alternative explanations for observed changes [Cook and Campbell 1979] . We evaluated the effect of the alcohol warning poster by examining pre-and post-legislation measures that should be affected by an alcohol warning poster, adjusting for possible confounding variables, including measures that are similar to the alcohol dependent measures but should not be affected by the poster.
Because different subjects were measured before and after the legislation, an alternative explanation of changes in the dependent measures is that the sample taken after the legislation is different from the sample taken before the legislation. Measures of gender, age, race, alcohol use, exposure to the poster through employment at an establishment that sells alcohol, and having lived in a state (in the past year) that has an alcohol warning poster were used to equate the samples taken before and after the legislation. Because increases in awareness of the risk of drinking while pregnant may be due to alcohol container label legislation, exposure to the alcohol warning label was also included as a covariate.
One additional set of covariates, cigarette measures that correspond to the alcohol dependent measures, were also included. For example, we asked respondents whether they had seen a poster warning of the harmful effects of maternal cigarette smoking on the fetus (a poster that does not exist in Arizona) and whether they were aware of the risk of smoking cigarettes while pregnant. The paired cigarette and alcohol measures were positively correlated. For example, people who believed that cigarettes are harmful during pregnancy were likely to believe that alcohol is harmful during pregnancy. If there is a general trend in beliefs about the effects of mother's drug use on the fetus and awareness of posters, a variable that codes the appearance of the alcohol warning poster (hereinafter called the law variable) will not account for significant variance in the alcohol dependent measure when we control for the corresponding cigarette measure. If the alcohol warning poster is responsible for increases in exposure, awareness, beliefs, and memory, the law variable should account for significant variance in the alcohol measure above and beyond the variance accounted for by the corresponding cigarette measure.
Measures
As shown in the Appendix, the following constructs were measured for both alcohol and cigarettes: exposure to the warning poster, awareness of the warning poster and the law requiring it, beliefs about the risk to the fetus of maternal alcohol consumption (and cigarette smoking), and beliefs about the benefits of avoiding alcohol (and cigarettes) if pregnant. Free recall and recognition memory for the message on the alcohol warning poster also were measured. The alcohol measures were used as dependent variables, the corresponding cigarette measures were used as covariates. The scale used for the exposure, awareness, and the first beliefs measures was: 1 (no), 2 (no, I don't think so), 3 (yes, probably), 4 (yes, definitely). The Likert-type scale used to measure beliefs about the benefits of avoiding alcohol (and cigarettes) ranged from 1 (not at all beneficial) to 6 (extremely beneficial). Both free recall and recognition memory were scored as either correct (1) or incorrect (0). Half of the subjects randomly received the free-recall memory test, for which a response describing the FAS/birth defects risk of alcohol use during pregnancy (and no mention of any other risk) was coded 1 and any other response (or lack of a response) was coded 0. The other half of the subjects randomly received a forced choice recognition test, for which the correct response was coded 1, and the incorrect distractor response and the "I don't know" response were coded 0. The distractor warning on the recognition test was identical to the alcohol warning label. For all measures, higher numbers indicate positive effects of the warning poster (i.e., more exposure and awareness, more accurate beliefs, better memory).
The primary independent variable was whether the student completed the questionnaire before (0) or after (1) the warning poster law went into effect (law variable). Additional predictor variables were male (1) or female (0), age (in years), white (1) or nonwhite (0), alcohol use in the last month (no use to heavy use), employment in an establishment where alcohol is sold (1) or not (0), having lived the past year in a state that had an alcohol warning poster (1) or not (0), and previous exposure to the alcohol warning label. The warning label exposure variable is an index created by taking the mean of three standardized items: (1) having seen the alcohol warning label, (2) being aware of the alcohol warning label, and (3) being aware of the law requiring the alcohol warning label. These three warning label items were measured on the 1 to 4 scale described previously, with higher numbers indicating greater warning label exposure in each case. Coefficient alpha for this index is .88, indicating acceptable reliability.
Procedure
Subjects arrived at a designated room in groups of 10 to 20 and were seated at separate desks. Each subject received a questionnaire and was instructed to complete it without talking to other subjects. Once finished (approximately 15 minutes), each subject turned in his or her completed questionnaire and was thanked for participating in the study.
Data Analysis
Analysis of covariance (ANCOVA) was used to estimate the relationship between the introduction of the alcohol warning poster (i.e., law) and changes in the alcohol measures, with adjustment for the following covariates: gender, age, race, alcohol use, the exposure variables^, and the corresponding cigarette measure. For example, in the analysis of each alcohol dependent variable (e.g., awareness of the alcohol warning poster), the matching cigarette measure (e.g., awareness of the cigarette warning poster) was included in the ANCOVA. We predicted that the law variable would account for significant variance in each of the dependent measures, even when all covariates were included.
The analyses were repeated with difference scores as the dependent variable. The difference scores were created by subtracting each cigarette covariate from its corresponding alcohol dependent variable. Ordinal logistic regression analyses were also conducted to establish that the same conclusions were obtained under the assumptions of ordinal and interval-level data. The ordinal logistic model assumes that differences between response options are ordinal rather than interval as assumed in ordinary regression models [Muthen 1987; Muthen and Kaplan 1985] . These analyses led to conclusions identical to those of the ANCOVA analyses.
An additional analysis was conducted to test for the presence of a law by alcohol use interaction effect on the awareness dependent measure. Previous research has demonstrated an interaction such that after the alcohol warning label appeared, heavy users of alcohol had a greater increase in awareness of the label than did light users of alco-hoi [Kaskutas and Greenfield 1991; MacKinnon, Pentz, and Stacy 1993; Mazis, Morris, and Swasy 1990] . The interaction term was created from the product of centered alcohol use and waming poster introduction variables. Waming poster introduction, alcohol use, and the interaction term were then included in the ANCOVA.
Test for Parallel Slopes
One of the assumptions underlying analysis of covariance is homogeneity of regression slopes. This assumption means that for ANCOVA results to be interpretable, the relationship between the covariate(s) and the dependent variable should be the same at all values of the independent variable. Hence, we should be able to demonstrate the same relationship between each covariate and the dependent variable with the wave 1 pre-waming-poster sample as with the wave 2 post-waming-poster sample.
The appropriate model for testing and adjusting for heterogeneity of regression slopes is one that contains the interaction terms of each covariate by the independent variable [Huitema 1980 ]. These models are created by first centering each variable in the model, then including both the main effect and interaction terms in the model. A significant interaction term indicates heterogeneity of regression slopes. We tested for homogeneity of regression slopes for the three most consistently significant covariates in our study-each corresponding cigarette measure, work exposure, and waming label exposure. Table 2 gives the means (unadjusted and adjusted for all covariates-*) for the dependent variables before and after the Arizona alcohol warning poster was required to appear. Exposure, awareness, beliefs, and memory for the alcohol waming poster increased after the waming poster law was enacted. Table 3 reports the standardized betas for the law variable and each covariate across all six dependent variables. We discuss these results according to each of the dependent variables: exposure, awareness, beliefs, and memory. All reported p-values are two-tailed.
Results
Descriptive Analysis
Analysis of Covariance
Poster Exposure
The law variable accounts for variance in subjects' reports of having seen the poster (P = .15, p < .001). Exposure to the cigarette poster also accounts for significant variance (P = .35, p < .001). Gender is marginally significant (P = -.07, p < .10); women reported more exposure. Age accounts for significant variance in this dependent measure (p = . 13, p < .001). Exposure to the poster at work (P = .15, /7 < .001) and exposure to the alcohol warning label (P = .09, p < .05) account for significant variance in exposure to the alcohol waming poster. 
Poster Awareness
The introduction of the alcohol waming poster accounts for significant variance in awareness of the Arizona alcohol waming poster (P = .14, p < .001), as does awareness of a cigarette warning poster (P = .35, p < .001). Of the demographic variables, gender (P = -.07, p < .10) and age (P = .08, p < .05) account for some of the poster awareness variance; women and older subjects were more aware of the alcohol warning poster. Other significant covariates are exposure to the waming poster at work (P = .I2,p< .001) and exposure to the alcohol waming label (P = .13, p < .001).
Law Awareness
The law variable similarly accounts for significant variance in awareness of the law requiring the Arizona alcohol waming poster (P = .12, p < .001). Awareness of a law requiring an Arizona cigarette waming poster accounts for significant variance in this dependent variable as well (P = .42, p < .001). Age accounts for marginal variance in law awareness (P = .06, p < .10). Work exposure to the warning poster (P = .16,/7 < .001) and exposure to the waming label (P = .12, p < .001) also accounts for significant variance in waming poster law awareness.
BeUefs 1
The introduction of the poster accounts for significant variance in the belief that matemal consumption of alcohol can lead to birth defects (P = .11, p < .01), as does the belief that maternal cigarette smoking is harmful to the fetus ((3 = .11, p < .001). Significantly more women believed that matemal alcohol consumption is associated with birth defects (P = -.15, p < .001). Subjects exposed to the alcohol waming label were marginally more likely to believe that alcohol consumption can lead to fetal injury (p = .07, p < .10).
Beliefs 2
The only variable that accounts for significant variance in the belief that it is beneficial to avoid alcohol during pregnancy is the corresponding cigarette measure (P = .74, p < .001).
Warning Poster Memory
The law variable accounts for significant variance in accuracy of both free-recall (P = .25, p < .01) and recognition (P = .17, p < .05) memory for the waming on the Arizona alcohol warning poster. No comparable cigarette memory question was available because there is no Arizona cigarette waming poster. Age significantly predicts recall (P = .19, p < .01), but not recognition memory. Exposure to the waming poster at work is a significant covariate for both recall and recognition memory (P = .25, p < .001), and (P = .15, p < .05), respectively. Exposure to the alcohol warning label is marginally significant for recognition memory (P = .15, p < .10), but not for recall.
Homogeneity of Regression Slopes
The test for homogeneity of regression slopes was carried out for two sets of models: (1) a set of equations containing just the independent variable (LAW), the cigarette covariate (CIG), and their interaction term (LAWXCIG) for each dependent variable and (2) a set of equations containing these terms (LAW, CIG, and LAWXCIG) as well as the main effect and interaction terms of the two most consistently significant covariates-work exposure (WORKALC and the LAWXWRK interaction term) and warning label exposure (LABEL and the LAWXLBL interaction term).
Model Containing Cigarette Covariate Only
The introduction of the alcohol warning poster is significantly related to reports of exposure to the waming poster (P = .14, p < .001). Reports of having seen a cigarette waming poster are also related to alcohol warning poster exposure (P = .36, p < .001). The interaction term is not significant (P = .01, n.s.). Similarly, both waming poster introduction and the cigarette covariates are related significantly to alcohol waming poster awareness (Ps = .15, p <.OO1, and P = .37, p < .001, respectively), waming poster law awareness (Ps = .11, p <.O1, and P = .42, p < .001, respectively), and the beliefs item asking about the relationship between substance use during pregnancy and birth defects (P = . 11, p < .01, and P = .19, p < .001, respectively). Thus, none of these models indicate heterogeneity of regression slopes.
The second beliefs item, however, does reveal a significant interaction term (P = .09, p < .001). As in previous analyses, the regression coefficient for the cigarette covariate is highly significant (P = .74, p < .001) and the coefficient for the introduction of the alcohol warning poster is nonsignificant. No interaction term was tested in the models for the recognition and recall dependent measures because there was no cigarette covariate to include in these models.
Model Containing Two Additional Covariates
The same pattem of results reported in the preceding AN-COVA section is found for the exposure, poster awareness, and law awareness variables: the appearance of the waming poster accounts for significant variance in each dependent variable (P = .15,p < .01, P = .18,p < .01, and P = .12,p < .05, respectively), as do each cigarette covariate (P = .35, p <. 001, P = .35, p < .001, and P = .41, p < .001, respectively), the work exposure variable (P = .14, p < .001, P = .12, p < .001, and P = .15, p < .001, respectively), and the waming label exposure variable (P = .10, p < .01, P = .14, p < .001, and P = .13, p < .001, respectively). None of the interaction terms are significant.
The model including the beliefs about birth defects dependent variable also has no significant interaction terms, however, their inclusion in the model reduces the law regression coefficient and this term is statistically nonsignificant (P = .04, n.s.). The cigarette covariate is the only term to reach significance in this model (P = .19, p < .001). The model containing the beneficial-to-avoid beliefs dependent variable also yields a significant cigarette covariate (p = .75, p < .001). In contrast to the results of previous models using this dependent variable, the appearance of the warning poster is marginally related to beliefs about whether it is beneficial to avoid drinking during pregnancy (P = .07, p < .10). Though the two remaining covariates do not account for significant variance in this beliefs item, the law by work exposure interaction term is significant, indicating heterogeneity of regression slopes. Work exposure and beliefs were more highly related after the poster appeared, which may account for the now significant law coefficient.
For both recall and recognition memory items, the introduction of the alcohol waming poster remains significantly related to more accurate memory (P = .19, p = .06, and P = .23, p <.O5, respectively). In the recall model, waming label exposure does not account for significant variance in memory, but exposure to the poster at work does (p = .24, p < .001). A significant law by waming label exposure interaction term indicates heterogeneity of regression slopes for the warning label exposure covariate (P = -.19, p < .05). Both exposure covariates are related significantly to recognition memory (work exposure P = .14,p < .05 and label exposure P = . 15, p < .05), and neither of the interaction terms is significant.
Discussion
We used several different outcome measures (e.g., exposure to the poster, beliefs about birth defects) as potential indicators of the short-term effectiveness of the Arizona alcohol waming poster. The pattem of results with these indicators suggests that the waming poster had an immediate effect on a college sample's exposure to the poster, a.wareness of the poster and the law requiring it, and memory for the waming message on the poster. We find inconsistent evidence for an effect on beliefs about the association between matemal alcohol consumption and birth defects.
Exposure
Though establishing a link between the introduction of and having seen the waming poster may seem trivial, some researchers believe health warnings are rarely even noticed [Myers 1981 , cited by McCarthy et al. 1984 . More subjects reported seeing the alcohol waming poster after the legislation. More subjects also reported seeing a cigarette waming poster, which is surprising because a cigarette version of the alcohol warning poster does not exist in Arizona. This finding may reflect subjects' exposure to the cigarette waming poster in the bordering state of Califomia. Another explanation is that what subjects are reporting as exposure to the Arizona cigarette waming poster is actually exposure to the Surgeon General's cigarette waming, which they see on billboards and in various other sources throughout the state. Finally, there may be a general trend to report exposure to all health-related wamings and messages describing drug effects on the fetus. The most parsimonious explanation for these results is that the introduction of the alcohol warning poster led to a change in the exposure dependent measure because significant variance in the exposure dependent variable is accounted for by the law variable, even when the cigarette exposure variable is included as a covariate.
Awareness
After the law was enacted, more subjects were aware that the alcohol warning poster existed and that it was required in Arizona. As with the exposure dependent variable, awareness of a fictitious cigarette waming poster also increased from wave 1 to wave 2. Despite the variance accounted for by awareness of a fictitious cigarette waming poster, the introduction of the alcohol waming poster is a statistically significant predictor of awareness.
Other researchers have found a significant interaction between introduction of a waming label and alcohol use such that heavier drinkers have the highest awareness of the label after it appears [Kaskutas and Greenfield 1991; MacKinnon, Pentz, and Stacy 1993; Mazis, Morris, and Swasy 1991] . The interaction of alcohol use and alcohol warning message introduction is not statistically significant in our study. The effects of a warning poster may differ from those of a warning label. The waming poster may have a more subtle effect because it is not, for example, seen directly on the alcohol container during drinking behavior. Perhaps both heavy and light drinkers look at the warning poster briefly upon entering a drinking establishment. If so, the interaction may be present only when heavy drinkers have much greater exposure to the waming poster than light drinkers.
Beliefs
We find inconsistent evidence for an association between the introduction of the alcohol warning poster and beliefs about the relationship between matemal consumption of alcohol and birth defects. The results from the main effect AN-COVA model suggest an effect of the poster on more accurate beliefs, but the model in which interaction terms are included to test for parallel regression slopes indicates that the effect on beliefs is nonsignificant. Interestingly, none of the interaction terms in that model are significant, indicating homogeneity of regression slopes. This finding suggests that the initial ANCOVA model was an appropriate model to use.
The lack of association between the introduction of the poster and beliefs about the benefits of avoiding alcohol during pregnancy may be due to a ceiling effect, as the wave 1 mean response to this item was very high.
Memory
Subjects were better at both recalling the content and recognizing the exact wording of the alcohol waming poster after it appeared.
Summary
The overall pattem of results suggests immediate effects of the waming poster. The introduction of the Arizona alcohol warning poster is associated with increased exposure to the poster, increased awareness of the poster and the law requiring it, and more accurate memory for the waming message on the poster. Some evidence suggests the introduction of the waming poster is associated with more accurate beliefs about maternal alcohol consumption and birth defects, though analyses with different underlying assumptions yield inconsistent results.
The obtained pattem of results is very similar to findings from alcohol waming label evaluations. Alcohol waming labels, like the alcohol waming poster, are being noticed by the public [MacKinnon, Pentz, and Stacy 1993; Mazis, Morris, and Swasy 1991; Scammon, Mayer, and Smith 1991] . However, as in the case of the alcohol waming poster, the relationship between waming message introduction and perception of risk [Scammon, Mayer, and Smith 1991] and beliefs about birth defects [MacKinnon, Pentz, and Stacy 1993; Mazis, Morris, and Swasy 1991] has not been clearly demonstrated.
Our study has several limitations. First, the effects of the waming poster legislation may be over or underestimated because of the short followup period. The effects of the poster may increase as more people see it and are exposed repeatedly to it. Alternatively, the warning poster may have only immediate effects that dissipate. Furthermore, the media coverage of the alcohol waming poster legislation, rather than the poster itself, may be responsible for some portion of the immediate effects we report. To address this possibility, we analyzed responses to the following questionnaire item: ' 'Where have you seen or heard about the risks of drinking alcohol while pregnant?" Response choices included "newspapers," "magazines," "television," "radio," and "billboards," in addition to "a poster." Significantly more subjects chose the "poster" response after the alcohol warning poster legislation became effective. We find no significant change in any of the other responses. As this question was asked near the beginning of the questionnaire, the wording of other items is not likely to have influenced responding.
A second issue, hinted at in the Exposure subsection, is the high level of reported awareness of and exposure to a nonexistent cigarette waming poster. Though interpretation of results would have been clearer without this finding, it does not invalidate the conclusion that the alcohol waming poster was associated with changes in awareness of and exposure to the Arizona alcohol waming poster. There are plausible explanations for subjects' reports of seeing a cigarette poster (e.g., seeing the poster in Califomia), and for the relationships between exposure to and awareness of the alcohol and cigarette waming posters (e.g., health conscious people might report both). However, the introduction of the alcohol warning poster accounts for significant variance in the exposure and awareness dependent measures when adjusted for other variables, including the cigarette covariates.
A third issue is that some subjects in wave 1, or the baseline measurement point, are likely to have had previous exposure to a similar alcohol waming poster or similar waming message. For example, subjects may have been exposed to a poster in Phoenix or Califomia (or another city or state that already had the poster), or they may have been exposed to the message on the alcohol warning label. Exposure in each of these conditions was measured and included as a covariate in the ANCOVA. If exposure to these other messages had been less, perhaps stronger effects would have been found.
Fourth, because of the questionnaire format, subjects read items that may have influenced how they responded to subsequent items. For example, after responding to the question, "Have you seen posters in Arizona that warn of the harm of a pregnant woman's alcohol consumption to her unbom baby?,'' subjects were given either a recognition or a free recall memory test for the contents of the poster. Though this ordering may have affected subjects' responses, this problem is probably minimal for two reasons. First, half of the subjects were given a recognition memory test, which had the correct waming and a very similar distractor waming. Previous questions could not have aided responses to the recognition memory test unless they reflected the exact wording of the warning poster, which they did not. Second, both recognition and free-recall memory items became more accurate from wave 1 to wave 2. As the question ordering was constant across waves, response set is an unlikely explanation for the increase in accuracy of memory.
A final potential criticism of the study is that the best sample for this type of study is a sample of pregnant women. Pregnant women are the group whose behavior ultimately must change if FAS is to be prevented. However, the Arizona alcohol waming poster legislation was created to "educate(s) the general public, and pregnant women in particular" of the risks associated with matemal alcohol consumption [Arizona State Senate Fact Sheet for S.B. 1132 1991, 1]. Thus, the legislation targets both the general public and pregnant women. Our analysis of the immediate, overall effects of the alcohol waming poster is important because it addresses a primary'' objective of the Arizona alcohol waming poster legislation.
Implications
The health, social, and economic costs associated with matemal alcohol consumption make it a topic of immediate national concem [U.S. Department of Health and Human Services 1990] . Alcohol warning posters, if effective, are one relatively low cost strategy for informing the public about the risk. Many researchers believe warnings in general are ineffective-many asserting that this ineffectiveness is more detrimental than the absence of a warning [Driver 1987; Engs 1989] . One rationale for this assertion is that the public is so inundated by wamings that truly important wamings may be missed [Driver 1987] . Others believe that an ineffective waming merely creates a protective loophole through which businesses can avoid legal suits [Scammon, Mayer, and Smith 1991] . This concem may be warranted as the distinction between a waming and a disclaimer may be unclear [Weinstein et al. 1978] .
The arguments for warnings are also compelling. Wamings provide information that may be used to avert injury at a low cost. Furthermore, preliminary analysis reveals that the purely informational format such as that of the current Arizona alcohol warning poster evokes an almost universally positive response. Other researchers have found that wamings directing behavior (e.g., "You should....") in addition to or instead of providing information may be met with reactance [see Brehm 1966] , thus having the opposite of the intended effect on behavior [Bensley and Wu 1991] .
Whether wamings are a good or bad idea, evaluations of wamings are needed to determine what, if any, effects they have and how closely these effects are related to the initial goals of the legislation. Our fmdings suggest the Arizona alcohol waming poster is having immediate and positive effects on exposure, awareness, and memory. Future research targeting pregnant women, and perhaps covering a longer followup period, is needed to address whether the poster will reduce the number of FAS and FAE babies bom. Notes 1. Though a similar law went into effect for just Phoenix several months earlier (July 1991), our research is on the effects of the state law. Subject reports of residence are included to adjust for persons who lived in Phoenix during the summer of 1991.
2. The exposure variables are (1) working in an establishment that serves alcohol, (2) having lived in a state that has the alcohol waming poster, and (3) exposure to the alcohol waming label. Waming Poster -How beneficial would it be for a pregnant woman to entirely avoid drinking alcohol during her pregnancy? -How beneficial would it be for a pregnant woman to entirely avoid smoking cigarettes during her pregnancy? -Can drinking alcohol during pregnancy cause birth defects? -If a pregnant woman smokes cigarettes, it may cause injury to the baby?
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